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Acsdemician S. 8. Nametkin, on the basis of his work on a thesis at
Mogscow State University on the chemical reactions and properties of hydro-

I, NTYRATION OF HYDROCARBORS

carbons of Caucasus petrolew: (1902), rrived

the nature of naphthenes of this patroleum.
but unable to use catalytic dehydrogenation,
to the nitrstion of separate petroloum fractions » according to
Results of this work, undertaken during the
period 1907 - 1911, were combined in Nemetkin's Master's dissertation, "Prob-
lem of the Action of Nitric Acid on Hydrocarbons of a Saturated Character”

he resorted

the reaction of M. I. Korovalov.

(Moscow, 1911), at 5t Patersburg University.

Not only did Nametkin investigate the sction of nitric scid on the simplest
alicyelic hydrocarbons, which had been insufficlently studied, and prepare in
the pure form and charscterize their nitro, smino, and other derivatives but
xore important, the'central interest of these
the mechanism of nitric.acid's sction on sat
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- Nametkin proposed that the primary products of the interaction of nitrie
‘acid with saturated hydrocarbons must be not nitro compounds but their des-
wmotropic, unstable forms » the so-called isonitro compounds., The latter im-
mediately undergo conversion, partly by isomerization into stable aitro com-
pounds and partly by decomposition (lccording to Neff's scheme for the de-
composition of isonitro compounds in acidic solution) to form nitrous oxide
and & ketone or aldehyde; these ketones and aldehydes are further oxidized
by an excess of nitric acid to the correspondi.g acids, Thus, the inter-
action of cyclohexane with nitric acid can be repregented by the following
schems:

0531°> CHy + ONOOR -—)-05510> C=K0OH

Cyclohexane Isonitro compound
- ) o+ ~ o B.AC-B
1/2(;!20 ‘ !!2:.\, tCelg > €O S5H o -50,
Ketone HNitro compound

This structural scheme was verified experimentally by Nawetkin,

Much later, working in conjunction with A. §. Zabrodina (1925), Mametkin
again returned to the problem of the mechanism of nitration of saturated
hydrocarbons. Maintaining his earlier viewpoint on the role of igsonitro com-
pounds in this resction, Nametkin this time focused his attention on the re-
action’s firat phmse. Proceeding from the assumption that in this case, as
in any other substitution reacticn, there must be an addition reaction, he
took the position that the first interaction product must be > in this case,
the product of addition of the hydrocarbon to nitric acid. If e tertiary
hydrogen perticipates in the reaction, then, immediately following the for-
mation of such an additicn product ; water is split off and the tertiary nitro
compound is formed:

~CH .y =0 CE B
Oig>C g + O 0umg> 3 ymg> i) + mp0

0(0H), '
Methyleyclopentane Tertiary Nitro compound

The formation of an aromatic nitro compound can be represented by the
same scheme.

If, on the other hand, the interaction of nitric acid with the hydro-
carbon takes place at its secondary (or primary) hydrogen, the splitting
off of water also takes place after formation of the addition product, but
in this case, it can proceed in two different directions ; @8 18 evident from
the following two schemes:

/0
(1) eslg>CHy + o:n< —+CgH; o > cug(on)a—v- C5Ho> CHNO, + Hn0
OH

#° ~Of .
(12) CsH10>CE, + 0:8T 0> C{::\ox —CgH o8 + 50

According to scheme (I), the secondary (or primary) nitre compound is
formed directly from the initial product of addition of the hydrocarbon to
nitric acid; this scheme is clearly analogous to the sbove-cited scheme of
formation of tertiary (or aromatic) nitro compounds, Scheme IT) leads to
the formation of the iscnitro compound which either is isomerized into the
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stable nitrc compound form or decomposes to form nitrous oxide and the ketone
(or aldehyde),

In more recent years, Nametkin became drawn to the study of the action
of weak nitric acid on saturated hydrocarbons. In particular, he made a de-
tailed study, in conjunction #ith K, §. Zabrodina, on the nitration of iso-
octane with weak nitric acid (cf 00-W-17662 and 00-W-17128),

II. PETROLEUM CHEMISTRY

Occupying & special place in the experimental work of Nametkin are the
broad in-estigations on a wide variety of topics in the field of the chemistry
and chew.cal technology of retroleum, which were systematically developed in
connection with his work at the State Research Petroleunm Institute, starting
in 1926, and then, from 1934 on, at the Institute of Mineral Fuels and the
Institute of Yetroleum, both of the Acadenmy of Sciences USSR.

Among these investigations were a number devoted to the characteristics
of petroleum from new, insufficiently studied occurrences, For example » Wit
the participation of I. N, Abakumovska.ya., S, 8. Nifontova, Vv, G. Putsillo,

S. P, Uspenskiy, and Ye, M. Shakhnazarova, investigationg were undertaken on
petroleum from Sakhalin apd Kemchatka, as well as the first petroleum from
the Second Baku; at this point mention can be made of the investigation of
asphalt from the great Okhinsk asphalt lake, These works were published from

1925 - 1950.

At the same time » Nametkin conductea investigations on the characteristics
of the approximate composition of natural gefes and certain petroleum products.
Work on combustible naturel gase: was carried out under the leadership of Name-
tkin in closest association with A, S, Zabrodina, A, S, Karkanas, D, N. Kur-
sanova, V, A. Sokolova, S. P. Uspenskiy, and othera, The gases selected apd
analyzed were from the following areas: Balku (nine occurrences), Dagestan
(3 occurrences}, Chusovoy (Chusovskiye Gorodii occurrence), Melitopol ! (2),
and Teman' (11), Determination of the composition of the hydrocarbon part of
the gases was carried out by distilling them in high vacuum at low tempera-
tures, starting with the temperature of liquid air, in origina), specially
constructed equipment » over mercury., This was essentially the first such in-

- vestigation of combustible natural gases in the USSR undertaken on such a
large scale (1931 - 1933},

Nametkin's attention was also attracted to the study of the approximate
composition of oil fractions of retroleum, solid petroleum products, paraffin
VAxes, and ceresins (1928 - 1936). To solve the extremely complex problem of
the composition of o1l fractions of petroleum, Nametkin > in conjunction with
Ye. 3. Pokrovakayn, began to accumulate synthetic material which could serve
for comparison with different oil fractions. fThis izmense, laborious task,
which 18 also being undertaken at a number of foreign laboratories » 18 now |
being continued by Pokrovskaya alone, '

Extraordinarily interesting results were obtained by S. S. Nametkin
working with S. S. Nifontova in the comperative investigation of the approxi-
maAte composition of different paraffin waxes and ceresin. Lignite paraffin
vax, petroleum paraffin was » and ceresin were subjected to nitration after
belng carefully purified of oil admixtures. It was shown that the nitration
of lignite paraffin wax Yields principally the secondary nitro compound of
composition 0263531'02,' and no more than 5% of the tertiary nitro compound,
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- which is apparently only g by-product., It ig therefore clear that lignite
paraffin wax consigts basically of metkane gerieg hydrocarbons of normal
structure, Nitration of petroleum paraffip wax also ylelded = secondary nitro
compound as the chief reaction product, but in thig case, with a 8lightly
different composition; in this case s however, congiderable quantity (up to
35¢) of the tertiary nitrs ~ompound of the same composition wag obtained.
Thus, petroleunm paraffin wax containg not only normal hydrocarbons of the
methane series but also a considerable quantity of isoparafrins. Finglly,
ceresin (aversgz: molecular composition Chsﬂge) Yielded, when nitrated, the

tertiary nitro compound of composition 045H91N02 &8 the chief pros ict; thus,
ceresin consisgts of isoparaffing of tue methane 8eries.

By his work in studying the chemical comporition of different retroleums,
Nametkin obtained esgentially the first date which made it possible to esti.
mate the approximate nature of hydrocarbons in different raraffin waxes and
ceresin, Naturally, the methods of determining the chemical composition of
petrolevm products, which, as 1 well known, are frequently extremely inade-
quate also attracted Nametkin'g attention, The development of convenient
methods for the determination of unsaturated and aromatic hydrocarbons in
cracking gasoline posed a great deal of difficulty, but as a result of exten-
sive, time-conuuming work in ¢onjunction with Ye. A, Robinzon, thig complex
problem wag finally golved satisfactorily. Methods were worked out for voly-
metric determination of unsaturated ang aromatic hydrocarbons in one test
sample in the folloving manner: unsaturated hydrocarbons are determined ang
tnoorated with the aid of sulfur momochlorige (85C15). I this 1s dope 1n
the cold, aromatics » @8 has been demonstrateq » 8re in no way affected; arc-
matic compounds are determined in the residue left after separation of un-
saturated hydrocarbons by the usual method {with an excess of concentrated
sulturic acid op the Kattwinkel resgent), TIn 138 simplicity of execution and
accuracy of results » the method 1s considered fully reliable and hag become
widely used,

The method of 8roup analysis of oils wag aleo examined intensively by
Nametkin, together with Ya, A. Robinzon, However, this extrenely complex
problem can not yet pe congidered completely solved, Great difficulties
have been encountered in working out methods for the group anslysis of sulfur
compounds of petroleum, Nametkin's careful investigation 1n conjunction with
V. G. Putsillo and Ye. P. Shcheglova shoved that the overvhelming majority of
methrdical procedures directed toward the separation of individual types of
sulfur compounds do not yield very accurate results ang require very substant-
ial corrections,

Ag to the auality of petroleum products, so important to the USSR petro- N
leum industry, Nametkin worked with G. V. Andreyev, v. 7, Arkhangel 'gkiy A, g,
Velikovekiy, S, §. Nifontova, and others to corduct comparative investigations
of USSR and foreign petroleum products: gasolines, kerogenes » 0ils, and waxes.
This great experimental work, separate rarte of which were pudblishev, when
completed, in the reriodical Keftyano Khoz, 8stvo, receliving attention alao
in the forelgn technical Press, was publighed in 1930 in monograpk forw., There
is no doubt .pat ip ite time 1t had a beneficial influence in increasing the
quality of rroduction of the USSR petrolem-procelsin,g industry,

In the field of the processin. of petrolewr apd petroleum products ; Name-
tkin wvas principally interesteq in problems of cracking, especially oxidation
cracking according to Dubrovay, as well as problems of aromatizaticn and aro-
matic cyclization of petroleum fractions. Indeed, Nametkin, in conjunction
with engineer S, §. Katszurov and others > took part in the development of
the first USSR experimental cracking equipment. In the field of oxidation
cracking, he worked with L, M, Rozenberg to study the chemistry of this very
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promising process as it pertained to individual hydrocartons of different
gseries, In the field of arometization and aromatic cyclization, again w-rk-
ing with Rozenberg, he develc ped & method for preparation of an extremely
active catalyst and successfully studied the proce.s as applied both to in-
dividual hydrocarbons of different series and to numerous petroleum products
and their fracticns.

. Among the many problems involved in the purification of petroleum prod-
ucts which are encountered in the experinmental investigations of Nametkin,
are those of the sulfuric acid puritication of different petroleum products,
th:ir desulfuration, and increasing their quality by the use of edmixtures.
Nametkin was interegted in sulfuric acid purification chieflyfrom the viewpoint
that a correct understanding of ite theoretical basia would aid in rationaliz- "~
ing the purification of petroleum preducts by this oldest method, Having real-

/1zed for example, that ceresin consists primarily of isoparaffins vhich must
v /tea.ct vith fuming sulfuric acid, Nametkin, working with-am R, S. Teneva,
demonstrated that the purification of erude cxresin with an excess of this
strong resgcat must result in high losses; he therefore insigted on a sharp
reduction of the quantity of acid employed in this purification process,

More recent observations of R. S. Teneva and S. S. Nifontova Tevealed
that it was possible to dispense entirely with fuming sulfuric acid. This
led to the proceasing of raw ceresin with ¢clays, under which conditions the
yields of the final product have increased considerably, Studying the pur-
ification of cracking gasolinc with sulfuric acid, Nametkin concluded that
for the most accurate analysis of the chemical reactions taking place, it
Was necessary to study in detail the action of strong sulfuric acid on in-
dividual hydrocerbons rather than on couplex mixtures. Experiments along this
line in conjunction with L, N, Abakumovskaya, and later with L. I. Strelr-
chunas, led to the discovery of a new type of converasion of unsaturated hydro-
carbons: hydro- and dehydropolymerization. Easentially, these conversions
prcceed as follows:

Under the action of strong sulfuric acid, unssturated hydrocarbons un-
derge tvo basic reactions yPolymerization and reduction-oxidation; the products
of thege conversions are, on the one hand, hydrodimers, hydrotrimers, and hydro-
polymers in general, and, on the other hand, highly unsaturated compound s
boand to sulfuric acid which > on dilution of sulfuric acid with water, are
separated in the free state and repidly polymerized, being converted into
resinous ané asphaltic dehydropolymers. In further investigations (together
with M. G. Rudenko) , 8n&logous conversions were observed under the action of
aluminum chloride on unsaturated hydrocarbons, but with the difference in
this case that the process is ccmlicated by partiel destruction, resulting .
in & much more complex mixture ¢ Pinal reaction products. i

The discovery of the Second Baku, whose petroleum is high {n sulfur con-
tent, posed the problem of desulfurization to the USSR petroleun industry. i
Rametkin took an active part in solving this problem, conducting with notable
Bucceas experiments on the purification of certain petroleum products with a
high sulfur content with eluminum chloride (together with M. A, Kazarnovakaya),
and nitric acid (together with A. S, Sosnina). It {5 true that these methods
received no practical application, but the results obtained by the nitric-acid
nethod enabled Kametkin to reach the important conclusion that according to
their chemical properties, salfur compounds from the keroscne distillate of
Chusovskiye Gorodki petroleum are basrcally thiophenes. With special care,

Nametkin, together with D, P. Sanin, S. V. Makover, and A. N. 18yb, studied
the desulfurization of high-sulfur shale gasolines by the hydrogenation
method, :

The experiments were conducted in the presence of a sulfur-resistant
catalyst (mclybdenum disulfide) in rotating autoclaves or with agitation
-5 -
CONFIDENITAL

]

Saunitiéed Copy Approved for Release 2011/10/06 : CIA-RDP80-00809A000700060187-7




Sanitized Copy Approved for Release 2011/10/06 : CIA-RDP80-00809A000700060187-7

r

CONFIDENTIAL

at 350° C and an operative pressure of about 100 atm. By use of such methods,
gasolii> containing up to 10.6% sulfur vas fully de~ulfurized. At the tige
(2934), these vere the firat guccessful attempts in the USSR to desulfurize
totally 1iquid fuel with such a high sulfypr content,

The use of additives is, at present, one of the most efficient means of
improving quality and 1s videly used for both motor fuel and lubricating oils,
Ranetkin and his associates worked long and unremitiingly in thig exceptionally
important field. In cooperation with P, I. Sanin, S. S. Nifontova, and Vv, @.
Putsillo, a great deal of work was done on the synthesis of depressors (aa-
mixtures lowering the congelation temperaturs of oils).

demonstrated that their activity depends very little on the structure or com- .
position of their molecules ; & definite dependence » however, was ohzerved be-
tween their activity and their molecular weights, or more specifically, the
weights of their active groups (radicalu), and prarticularly on the nature of
the lubricating oil. A variety of waterial showed that depressant activity
i3 manifested only in distillate oils, while no activity at all appsars in
residusl oils, a phenomenon vhich has been observed by other lavestigators.

Viscosity additives, which ralse the viscosity index ot an 011 when the
temperature 1s elevated » have taken on great importance in the practical em-
ployment of lubricating oils. The US additive paratone, a study of vhich vas
undertaken a number of years before World War II, with the rarticipation of
M. @. Rudenko, has been considered the best additive of this type.

Developing this work further » Rudenko, in association vith V. K. Gromova,
even before World War IT » 8yntheelzed the additive superol, which, according
to its tests, not oniy equels but in some respects surpasses the US additive.
Most recently, during World War IT » Nametkin, 1s conjunction with P, I. Sanin
and §. S. Nametkin, carried out extensive work in the field of scorring addi-
tives. Furthermore, Nametkin 18 responsible for the first scientific and
technicel classification and systematic survey of sdditives » which are pub-
lished in his Khimiya Reft:i (Petroiewm Chemistry).

As far as such basic products of the modern petroleum industry as motor
fuel and various tvnes of lubricating oils are concerned, their production,
at present, ig continuously taking on more features characteristic of chemical
Processing of petroleum raw materials, Moreover, the last 15-20 years have
seen the davelopment of a number of new methods for the deep chemical proe-
essing of petrolewm products, which have created a nev branch of the petro-
leun industry, the petroleum-chemical industry. The production of this in-
dustry comprises aromatic hydrocarbons, alcohols and phenols, aldehydes and
ketones, organic acids ¢ their derivatives, and numerous other products with
& varlety of practical applications. An ardent supporter of the intengive
development of the petroleum-chemical industry in t¢he USSR > Nametkin and his
aggociates have taken an energetic, active part in the development of differ-
ent methods for tae deep chemical Dproceasing of petroleum and its products,

In association with D. M, Rozenberg, Nametkin worked long and persistertly
on the problem of obtaining the simplest aromatics (benzene ; toluene, and
Xxylene) as raw materials for the chemical industry by catalytic cyclization
and aromatization of narrow Petroleum fractions, The chemicotechnological
basis for this work is the same as for the above-noted aromatization of gaso-
lines.

At present, izobutene is one of the scarcest of the olefins used on an

industrial scale. It is required as & raw material for the production of
100-octane gasoline {1sooctane) ana additiveg of the isabutvlibenzene tvne.
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for the synthesis of extremely valuable additives to lubricating oils, for -
the isobutylphenol, etc, Nametkin spent considerable time and labor on the
development of methods for increasing the supply of isobutene by the catalytic
isomerization of cracking butenes into iscbutene and the separation of prre
isobutene from the mixture of gases ihus obteined. With the help of A. S.
Rekrasov, V. G. Putsillo, M. A. Kazarnovaekaya, A. S. Sosnine, and P. G Cher-

nova, this problem was completely solved.

Production of amyl alcchols on a base of petroleum pentene 18 one of the
208t highly developed processes of the US petroleum-chemical industry. Name-
tkin and A. G. Serebrennikove worked out in detail both of the basic stages
of this process: continuous chlorination of petroleum pentane, and subse-

quent conversion »f the mixture of chlor.pentanes into amyl alcohols and
their acetic esters.

Nametkin, V. K. Zvorykina, and R. S. Teneva showed that oxidation of
paraffin vax or gas with oxygen from the air ylelds fatty acids, the desired
products of the pr¢ =as, as well as considerable quantities of alcohols and
aldehydes ot the same series, from the lower (liquids) to the highor (crystal-
iine). Some of these slcohols and aldehydes, as well as mixtures of them,
vhich until now have been wsate products of fatty-acid production by the above
method, are of great interest and value to different types of industry; in-
dustrial production of this type can be set vp in such a manner as to utilize
vaste products, and this is one of the tasks at hand for the branches of in-
Qustry vhich are interested in this problem.

At the suggestion of the MalnAdministration of the Perfume Industry,; Nametkin
conducted investigations to £ind & substitute for soap made from ordinary fat.
Working with A. 8. Zabrodina, A, S. Kursanova, V. A. Khokhryakova, aad others,
he found that on the base of petroleum kerosene » 1t 18 proasible to produce
detergents which, added to fatty soap in the amount of 40-50%, not only do
not reduce the eoap's quality, but in some respects improve it.

ITI. ORGANOMETALLIC COMPOUNDS

Passing over the numerous works of S. S. Nametkin on the use of organic
magnesium compounds for the synthesis of the widest variety of substances, we
will only touch on investigations of properties and methods for preparation
of orgenometallic compounds as such. X

In the first place, it must be noted that at ore time, it fell on the
shoulders of Nametkin to prepare in the laboratory enough tetraethyl lead to
pernit motor testing in the USSR of this most important antiknock compound .
With the assistance of D, N. Abakumovskaya and D. N. Kursanov, this respons-
ille and dengercus lob was successfully completed, making possible the first
testing of USSR gasolineswith a TEL additive. Later, working with K. P, Lav-
rovekly, Nemetkin -articipated in the development of the technical method for
producing tetraethyl lead =nd in a number of other investigations in the field
of motor fuel antiknock agents.

Investigation, in association with V. V. Nekrasov, of the reaction of
hydrogen sulfide with certain alkyl- and aryl-dichloroarsines showed thet this
-eactlon proceeds quite rapidly, according to the scheme: RAsCly + KBS ——
RAsS + 2HC1. It was shown that when tie reacticn 1s conducted in aqueous solu-
tion at room temperature, the sulfide, insoluble in water s 1s precipitated.
Thus hydrogen sulfide was proposed as group reagent for organic arsenic com-
pounds of the general formula RAsClZ.
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In the same investigation, Nametkin was able to demonstrate that alkyl-
dichloroarsines reduce mercwry from mercurous nitrate at different rates N
depending on the charncter and molecular welght of the hydrocarbon radical
vhich 1s bound to arsenic. This observation made 1t possible for this re-
action to be proposed for qualitative differentiation of methyl-, ethyl-,
and B-chlorovinyl-dichloroarsines.

To study and employ the A. N. Nesmeyanov reaction for the synthesis of
organic thallium compounds, Nametkxin and N. N, Mel 'nikov synthesized a number
of complex compounds, not described in the Hterature, of thallium chloride
with diezonium salts. In the process of the investigetion it was established
that diazonium saltes form with thallium chloride two types of salts ) (Arna‘a-
T1C15 and ArlvaTlCl],. Special experiments showed that e complex cation, con-
teiniuyg thallium and the hydrocarbon radical, enters into the composition of
these complexes. These compounds are comparatively unstable » @ecomposing
easily on heating, according to the scheme: ArNoTICLy —AXCl + TIC1s 4+ Kp.
Rametkin, N. N. Mel'nikov, and G. P. Gracheva syntLesized and descri d a
number of complex organic thallium corpounds of the general formlae ArT1hHal,
and ArsT1Hal. Finally, Nametkin, together with N. N. Mel'aikov, developed a
siuple method for determining thallium in organic compounds.

IV, PLART GROWTH STIMULANTS AND HERBICIDES

Nemetkin also carried out research in the fieid of plant-growth stimu-
lants, Immediately on discovery of these agents and determination of the
structure of auwxing, Nametkin recognized their fimportance to the pational
economy and organized not only the synthesis of compounds already known but
al8o the search for new active substances. The study of plant-growth stimu-
lants held his attention during all the last years of his life, his work
having been conducted in the laboratory of Moscov State University and at the
Laboratory of Chemistry of the Institute of Plant Physiology Smeni K. A, TMr-
iryazev, Academy of Sciences USSR, which latter laboratory he organized,
Nametkin's organization of work on the preparation and tudy of plant-growth
stimulants made possible & wide range of research on the action of these sub-
stances on plants, laying the ground for their practical use in plant growing.

Rametkin's work in the field of synthesis of plant-growth stimulants was
directed principally toward the study of meens for preparing heteroauxin,
ﬁ—indolyl—x-butyric acld, oc-naphthylacetic acid, end certain very important
phenoxyacetic acids and their derivatives. Systematic study of methods for
preparing the immortent stimulant of root formation, heteroauxin, vas cerried
out with the assistance of K. A. Dzbanovskiy and N. A. Favorskaya. This work
succeeded in greatly perfecting the preparation of heteroauxin, starting from
itaconic acid. The first larger batches of the substance were prepared under
leboratory coniitions by this method. Satiefactory results were also obtained
by exberimenting on the preparation of heteroauxin, starting from mAgnesium

v 18dotndsle and chloroacetonitrile, while even better results were arrived at

-_—

by the reaction of indole with diazoicetic ester:

% CHAC00CzHs
+ NACHCOOC pHls ——» +Hg
L NE

-8 .
CONFIDENTIAL

s

r Releae 2011/10/06 : CIA-RDP80-00809A000700060187-7




-

r

CONFIDENTIAL

Although this reaction has long been known, its practical application
has been hindered by the lmpossibility of controlling the decomposition of.
diazoacetic ester, which sometimes proceeds extremely violentiy. But Nametkin,
N. N, Meltnikov, aud K, S, Bokarev ! 16ceeded in finding conditions which per-
wit the reaction rate to be regulated and the reection to be used for pre-
pazation of large quantities of heteroauxin.

Working with B. A. Dzbanovskiy and A. G. Rudnev, Nametkin worked out a .
new method for preparaticn of A —1ndoly1-)’ ~butyric acid, which is an even
more active stimulent of root formation than heteroauxin, This reaction,
vwhich 18 based on the reaction of Y -chlorcbutyronitrile with magnesium
iodoindole, can be represented. by the following schemes:

1 CHyCHoCELCN
+ CI1CHZCHpCHoCN ——> @]] +MgIC1
NMgI NH
CHpCHpCHoCN CH,CH,CH,CO0R
N +2HgO e +HH3
NH

NH

Pheroxyalkylcarboxylic acids occupy an important place in Nametkin's
works on plant-growth stimulants . Nametkin, N. N. Mel'nikov, and K. 8. Bok-
arev proposed a large group of substances of the following general forumlo.:’.

A
A /) ocNcoB
A / R

vhare A 18 an alkoxyl radical or hydrogen, R is an aliphatic hydrocarbon
radical or hydrogen, and B is a bydroxyl, smido group, or arylamido group,

Nametkin, N. N. Mel'nikov, and Yu., A. Baskakov also proposed as plant-
growth stimulants compounds of the following general formulae:

X Ilt X ll?
OCNCOA OCNCOA
and
X Ar Ar X
~9 -
CORFIDENTTAY,
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CONFDENTIAL 50X1-HUM

vhere X 1s a halogen, R an aliphatiz hydrocarbon radi

: 2 cal or hydrcgen, Ar an o
svomatic hydrocarbon radical, (3, CjHg, or Gy, asd A the hydroxyl, mmtdo | -
group, or arylsaido group. : .

Nametkin, Mel mikov, Baakal ;v also described a series of
2 . . X halogen-nrphth-
: oxyscetic and halogen-naphthoxybutyric acids » in vhich groups thoyE:ynth:Eiud
: :m than 200 compounds not described in the literature. . This work resulted
! n the recommendation of a m..ber of substances for practical application, both
&8 plant-growth stimulants and as herbicides. ’

-END -
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